City of Norfolk, Virginia
Department of Utilities

SUPPLEMENTAL SPECIFICATIONS

Table of Contents
INtroduction.............oooiiiiiiii e 1
City of Norfolk Modifications to HRPDC Regional Standards, 3"Ed....... MOD-1
Adjustable Frequency DIrives...........cccccoiiiiiiiiiiiiiieeeee e AFD-1
Manually Cleaned Bar SCIreens............ccccoevvviiiiiiiiieeieiiiieeeeiieeeesireeeeeeeeee e SCR-1
Dry Pit Submersible Sewage Pumps ..............ccoooiiiiiiiiiiiiee e DPP-1
Submersible Sewage Grinder Pumps.............cccccoviviiiiiiiniiiiiieeeee e SGP-1
Packaged Engine Generator SyStems.............cccoccuviiiiriiiieeeiiiieeeeiiieee e GEN-1
Magnetic FIOW MELer.............ooooviiiiiiiiiiiieeeiee et ee e e e e e e MAG-1
Pressure GAUZES ............oooviiiiiiiiiiiiee ettt et e et e e et e e e e saree e e earaeeeennes GAG-1
Supports and ANCROYS ...........occcuiiiiiiiiii e e SUP-1
Manhole and Wet Well Rehabilitation and Coatings..................ccccoeevnreennnnn. WWC-1
Operation and Maintenance Manual Requirements...................ccccoeceveernnnnn. O&M-1

AUGUST 2003 SPECS TOC-1




City of Norfolk, Virginia
Department of Utilities

INTRODUCTION TO SUPPLEMENTAL SPECIFICATIONS

The following Supplemental Specifications are intended to be used in conjunction with
the Hampton Roads Planning District Commission (HRPDC) Regional Standards, 31
Edition. Unlike the HRPDC standards that are general to most water and wastewater
projects, these Supplemental Specifications are specific and must be tailored to each
individual project. The Design Engineer must carefully review these specifications and
make the necessary modifications for each specific project. In general, anywhere there
are parentheses or a blank line the Design Engineer shall include the necessary project
specific information.

These specifications are to be used as a guide that will provide conformity to the design
and review of public water and wastewater utility improvements that are to be owned and
maintained by the City of Norfolk. As it is very difficult to generalize engineering design
matters without endangering the final product, consultants and developers shall design
projects using theses specifications presented herein as a guide only. These
Supplemental Specifications are not intended to replace sound engineering judgment.
Design Engineers should consider the applicability of the contents of these documents to
specific projects and, based on the characteristics and requirements of the projects, make
adjustments accordingly. Deviations from these specifications require prior approved by
the Department.
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THE CITY OF NORFOLK MODIFICATIONS TO HRPDC REGIONAL STANDARDS, 3rd Edition

Annual Construction Contract for Gravity Sewer System Replacement, Norfolk, VA

AUGUST 2003

Section Sub-Section Name Add/ Modification
Delete
All Sections Measurement for Replace See S§ct.10n 110 for City of Norfolk Department of Utilities Payment Item|
Payment. Descriptions.
Paragraph A of every section requests a construction schedule for
. . . |approval. Consider adding "Approval of the schedule shall not constitute
ttal .
Submittals Consider adding a representation by the Owner that the work can be completed as shown
on the schedule."
. . Change The VDOT Road and Bridge Specifications edition date from
200 I.2.1 Quality Assurance Modity 1994 10 2002.
. International Plumbing Code
11.2.2 Quality Assurance Add Norfolk Arboricultural Specifications and Standard Practice Manual
Add the following sentences: “The Contractor shall also certify that this
substitution will not adversely affect other elements of the Work or the
. construction schedule, and shall identify local maintenance service and
111.3.6 ttal Al i . o
Submittals dd source(s) of replacement parts and materials. Requests for substitutions
shall be submitted at the pre-construction meeting and must be approved
in writing by the Engineer prior to the start of any construction.”
Correct the sentence to read, “Aggregates placed directly on the ground
. for stockpiling purposes, shall not be removed from those stockpiles
V438 Aggregate Modify within 1 foot of the ground until final cleanup. (Only clean aggregate shall
be used.)
V5.1E Aggregate Add Insert “of this document” after “Division 8 activities” and before the
comma.
Ductile Iron pipe shall have Sewpercoat calcium aluminate lining,
V.5.10.A.9 | Ductile Iron Pipe Add Protecto 401 ceramic epoxy lining, or equal hydrogen sulfide resistant
lining approved by the Department.
V.5.10.A.9 | Ductile Iron Pipe Delete "or, a polyurethane lining of 35 mils minimum thickness."
V.10B.5 PVC Pipe Modify Correct the second §eptence to read: “When Comp'act fittings ar§7}1sed,
they shall have a minimum acceptable pressure rating of 350 psi.
. . Correct the sentence to read: “Solvent cement for non-gasketed PVC pipe
V-10.B.7. PVC Pipe Modify shall meet the requirement of ASTM D-2564.”
V. 5.10.C. HDPE Pipe Delete Strike out section
V.5.10.D.1.a. Valves Add “All gate valves for sewer shall open left (counterclockwise).
V.5.10.D.1.c. Valves Delete Delete “with threaded connections” from the first sentence.
Accessories: Provide zinc plated bonnet bolts, studs and nuts for
unsubmerged service. Provide stainless bonnet bolts, studs and nuts for
V.5.10.D.1.d. Valves Add submerged service. Make wedging devices bronze to iron or bronze to|
bronze. Provide glands which are bronze or bronze bushed and bronze gland
bolts and nuts.
V.5.10.D.3 | Valve Operators Delete A Vglve key wrench pf a(,l,equate length and of each type required shall bg
provided for each project.
Valve Stem . .
V.5.10.D 4. . Delete Strike out section
Extensions
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THE CITY OF NORFOLK MODIFICATIONS TO HRPDC REGIONAL STANDARDS, 3rd Edition

Annual Construction Contract for Gravity Sewer System Replacement, Norfolk, VA

AUGUST 2003

Section Sub-Section Name Add/ Modification
Delete
Provide single disc swing check valves designed to allow a full diameter
passage and to operate with a minimum loss of pressure. Provide 1/8 through
3 inch check valves that meet the requirements of MSS SP-80. Provide 4
inch through 24 inch check valves that meet the requirements of AWWA
C508. Equip check valves with bronze renewable seat rings, bronze discs or
Check Valve Add disc rings and bronze disc hinge bushings and pins. Carefully mount discs
and provide discs that swivel in disc hinges. Provide pins, discs and other
parts that are noncorrosive, nonsticking and properly cured to operate
satisfactorily within a temperature range of 34 to 100 degrees Fahrenheit and
with the fluids specified. Equip 6 inch and larger check valves with outside
levers and weights. Provide check valves manufactured by American Flow
Control, Clow Valve, M&H Valve, Mueller Valve, or approved equal.
V.5.10.F.2.a. Jomnt Re.zstramt Modify Re-title the section “Pipe Restraint:”
Devices
Joint Restraint
V.5.10.F.2.c. ' Devices ! Add Harnessing: For ductile-iron pipe and fittings with mechanical joints that
require harnessing, provide ductile-iron mechanical joint retainer glands.
V5.10F3 Joint Restraint Add Harnessing: For PVC joints requiring harnessing, provide Series 1300/1390
- A0E2.C Devices restraining fittings as manufactured by Uni-flange, Corp., Series 1110 HV
and Series 2000 PV as manufactured by EBAA Iron Sales, Inc., or equal
V5.11.A6 Duct11§ Ifon Pipe Modify Correct the second §eptence to read: “When Comp'act fittings ar'e"used,
Fittings they shall have a minimum acceptable pressure rating of 350 psi.
After ANSI/AWWA add “Current Department approved linings include
V5.11.A8 Ductile Iron Pipe Add Sewpercoat calcium aluminate lining and Protecto 401ceramic epoxy
T Fittings lining. Other hydrogen sulfide resistant linings shall be submitted for
review and approval as equal”.
V.5.11.B.5. PVC Pipe Delete "SDR 23.5 or"
. s Add paragraph “For Mains installed, where cover is 10’ (ten feet) or
V.5.11.B.8 |PVC Pipe Fitt A . .
C Pipe Fittings dd greater, the pipe shall be C900 DR 18 or Ductile Iron.”
V.5.11B.9 |PVC Pipe Fittings Add Adfi paragraph All ﬁttl,r’lgs shall be molded or ductile iron. No fabricated|
fittings will be allowed.
ABS or PVC
V.5.11.C. Composite Pipe Delete Strike out section
and Fittings
V.5.11.D.5 Manholes Delete Last sentence starting with, "Aluminum steps...".
V.519.A.6 Duct11§ I.ron Pipe Modify Correct the second §eptence to read: “When Compgct fittings ar'e"used,
Fittings they shall have a minimum acceptable pressure rating of 350 psi.
V.5.19.B.3. PVC Pipe Delete “couplings, and fabricated fittings” and “or fitting”.
V.5.19.B.7. PVC Pipe Delete Strike out paragraph
Where Schedule 80 PVC is used, solvent cement shall meet the
V.5.19.B.7. PVC Pi Modif . ?
9-B.7 C Pipe odify requirement of ASTM D-2564.
Wat . e
V.5.19.C. Cop p;irpe ater Delete Strike the sentence that starts, “Fittings shall be wrought...”

MOD -2 of 6



THE CITY OF NORFOLK MODIFICATIONS TO HRPDC REGIONAL STANDARDS, 3rd Edition

Annual Construction Contract for Gravity Sewer System Replacement, Norfolk, VA

Add/

Section Sub-Section Name Modification
Delete
V.5.19.D.1.b. Valves Add All gate valves for water shall open right (clockwise).
V.5.19.D.1.c. Valves Delete Strike out “with threaded connections”.
V.5.19.D.2.a | Butterfly Valves Modity Replace “16 inches” with “20 inches”.
. Strike out the sentence that begins, “A valve key wrench...” Add the
V.5.19.D4. | Valve Operators Modify following: “NOTE: Water valves open right (clockwise).”
V.5.19.D.5. Valve Stem Delete Strike out paragraph
Extensions
“All fire hydrants shall be manufactured in complete accordance with
American Water Works Association Specification C502, latest revised
edition, and shall be as manufactured by the Darling Valve &
V.5.19.F.1 Fire Hydrants Add Manufacturing Company (Model B-50-B), Mueller Centurion A-421,
Pacer Model W-67, Kennedy K-81, or approved equal. Hydrants shall
have full 3600 revolving heads and shall open by turning the operating nuf
to the right (clockwise).
V5.19F2 Fire Hydrants Delete The fire hydrant shall be painted with a hlg,f’l gloss, alkalyd industrial
enamel (colors to be selected by the Owner)”.
V.5.19.F.3 Fire Hydrants Delete Strike out paragraph
Change the the section on steamer nozzles from, "...nozzle with 4-inch (o1
V.5.19.F.5 Fire Hydrants Modity 4 1/2-inch as specified by the Owner) National..." to, "...nozzle with 4
1/2-inch National...".
V.5.19.F.6 Fire Hydrants Delete Strike out paragraph.
V.5.19.H.1 Water Meters Delete “meter yoke”.
V.5.19.H.2 Water Meters Delete “and installed”
V519142 Concrete Rpacnon Add The ph'rase, , or as designated by the Engineer," after the word,
Blocking "Drawings".
V.5.19.1 Concrete Reactlon Delete subsections b, and c.
Blocking
Tapping Valves . » . ’
V.5.19.].2. Delete Strike out the sentence, “The valves shall be subjected to a test...
and Sleeves
Tappine Sleeves In the first sentence insert “full bodied” between “shall be”” and
ppIng . . “mechanical joint”. Delete “in accordance with ANSI/TAWWA
V.5.19.J.3.a. | for DI Pipe and Modify - L. e .
C110/A21.10. and” from the sentence beginning with “Tapping sleeves
PVC C-900 N
shall be...
V.5.1973b. PVC pipe (Other Delete Strike out tl}’e first paragraph, which begins, “Tapping sleeves shall be
than C-900) complete...
V.5.20.B. Subsurface Utility Modify Replace “metalized” with “non-metallic”.
Warning Tape
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THE CITY OF NORFOLK MODIFICATIONS TO HRPDC REGIONAL STANDARDS, 3rd Edition
Annual Construction Contract for Gravity Sewer System Replacement, Norfolk, VA
Section Sub-Section Name Add/ Modification
Delete
Manhole
V.5.21.F.1 Rehablhtatlgn Delete Delete entire section
using Cementious
Products
V.5.21.1.2 Manhsoézll:rame Delete After "only be installed with the" delete "cementious lining and"
Trenching, Re-write the last sentence to read “’In such instances, sheeting will be cut
303 11.2.28.5 Backﬁlhng., and Modify off at least two (2) feet below finished grade and left in place.”
Compaction
Trench Bedding . « e e "
II.2.2.E.1 and Backfilling Modify Replace “Contractor” with “Inspector”.
Replace the paragraph with: “Backfill material shall be solidly compacted
Trench Bedding . around the pipe in 6 laye.rs up to sub-base of the roadway or the existing
11.2.2.E.4. . Modify ground elevation. As a minimum, compact each layer of the backfill
and Backfilling . . . . . .
material to 95% maximum density as determined in accordance with
VTM-1.
122E7 Trench Bedding Modif Replace in the first sentence, "...material to not less than the following
""" and Backfilling Y percentages at the maximum..." with "...material to 95% maximum...".
Trench Bedding L »
I1.2.2.E.7. and Backfilling Delete sub sections “a—c”.
“The City may, at any time, require compaction testing to ensure
compliance with the specifications. A recognized testing laboratory that i
selected by the City will conduct all tests. The testing laboratory is to be
qualified in the field of the materials to be tested. If applicable, all tests
will be conducted in accordance with V.D.O.T.’S “Manual for Virginia
11.2.2.E.7.d. Add Testing Methods” (Current Edition, as Revised). Payment for all tests
will be in accordance with the following:
A) The cost of all tests failing to meet the minimum requirements will be
borne by the Contractor.
B) The costs of all tests that either meet or exceed the minimum
requirements shall be borne by the City.
Restoration - “in accordance with the drawings and at a minimum the areas disturmed
II.2.2.F. Delete s .
General shall be”. Leave the remainder of the sentence.
R}:i‘llsgﬁlgr Replace the sentence beginning, “The minimum requirements for a...”
11.2.2.G.2. Modify with, “Temporary pavement shall be of minimum 6 stone with 3” of cold
Placement of .. . . »
. mix laid to the original line and grade and thoroughly compacted.
Pipelines
11.2.3. Tolerances Delete Complete Section
. Measurement for See Section 110 for City of Norfolk Department of Utilities Payment Item|
Section III. Replace .
Payment. Descriptions.
AUGUST 2003 MOD - 4 of 6




THE CITY OF NORFOLK MODIFICATIONS TO HRPDC REGIONAL STANDARDS, 3rd Edition

Annual Construction Contract for Gravity Sewer System Replacement, Norfolk, VA

Add/

Section Sub-Section Name Modification
Delete
801 11.2.2.C.7. | Pipe Installation Modify Replace “300” with “100”
11.2.2.F. Tracer Wire Modify Replace “attached every 10 feet to” with “1 foot above”.
Re-write the paragraph to read,” All non-metallic water mains shall be
122G Subsurface Utility Modify identified by a subsurface non-metallic utility warning tape placed at an
D Tape elevation of 12” above the copper tracer wire or as directed by the owner,
conforming to Section 200.”
After “direction of openings” insert the following, “(All water valves oper
right)”. Re-write the second sentence to read, ”Valves found not opening
I1.2.3.A. | Valve Installation Modity to the right, or determined to be defective by the Owner shall be rejected,
removed from the site, and replaced by the Contractor at no additional cos|
to the Owner.”
11.2.6.C. Restraint Add After “...coating” add the following, “or as directed by the Owner.”
Delete the sentence that begins with, “Connection shall be...”. Delete the
Connections to last two sentences and replace with, “The Owner shall make every effort
11.2.7.B. .. . Delete to have a complete shut down. Failure by the owner to achieve a completq
Existing Mains . .
shut down shall not entitle the Contractor to any additional
compensation.”
Replace the paragraph with, "Tie-ins to existing mains shall only be
. performed after the new main has been satisfactorily pressure tested and
11.2.7.B.4 an n.ectlons. to Modify chlorinated. The contractor may not tie-in the new main to the existing
Existing Mains . . . .
main until after the results of the bacteriological tests have been completed
and approved by the owner."
Tapping Existing
11.2.7.C. Mains Under Delete Delete subsections 2, 3, and 5.
Pressure
Tapping Existing
11.2.7.CA4. Mains Under Modify Change the pressure to 150 psig and maintain the pressure for 1-hour.
Pressure
127C6. Ta;\;;[[; IIIIE ﬁ?;;ng Add In the first sent'ence? after ““...branch are 3cceptable” add the following,
“unless otherwise directed by the owner.
Pressure
In the sentence which begins, “Water mains shall be...” remove the
portion that states, “1.5 times the expected working pressure or” and the
11.2.8.B.1. Pressure Test Modify portion that states, “whichever is greater”. In the sentence which begins,
“The pressure test shall be...” after “that are discovered”, insert, “during
and”. After “...replaced by the Contractor” insert “and retested.”
11.2.8.B.3. Pressure Test Add “, or as directed by the Owner.”
Replace this subsection with, “The test pressure shall be maintained at the
pressure stated in the project specifications throughout the duration of the
11.2.8.B.8. Pressure Test Modity test period. The water used to maintain the test pressure shall be
measured and shall be less than the allowable leakage in order for the
main to have passed the test.”
28BS, Pressure Test Modify R.ecommend leaving section as written. The modification is redundant
with the next paragraph.
11.2.8.B.10. Pressure Test Modify After “...restraint and support” insert “ for testing apparatus”.
128B.10. Pressure Test Modify Recommend leaving section as written. Temporary plugs, valves, etc.
would need to be supported.
128.C2 Leakage Test Modify Insert the word “excess” between “...until the” and “leakage is

eliminated.”
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THE CITY OF NORFOLK MODIFICATIONS TO HRPDC REGIONAL STANDARDS, 3rd Edition
Annual Construction Contract for Gravity Sewer System Replacement, Norfolk, VA
Section Sub-Section Name Add/ Modification
Delete
. . . After "...shall be closed" insert "by use of a temporary bulkhead" and
802 11.2.2.C.6. Pipe Laying Modify delete "to the satisfaction of the Owner"
11.3.2 Measurer.n.ent of Delete See Measurement and Payment items in attached appendix.
Quantities
See Measurement and Payment items in attached appendix. (Note: 3.3.B 1
11.3.3 Pay Items Delete 90% payment before testing is too high - does not give much incentive to
complete the project if there are significant repairs to be made.)
803 11.2.2.E Tracer Wire Modity Replace “attached every 10 feet to” with “1 foot above”.
Re-write the paragraph to read,” All non-metallic water mains shall be
Subsurface Utility . identified by a subsurface non-metallic utility warning tape placed at an
11.2.2.F Modify . - . .
Tape elevation of 12 above the copper tracer wire or as directed by the owner,
conforming to Section 200.”
After “direction of openings” insert the following, “(All sanitary sewer
valves open left)”. Re-write the second sentence to read, ”Valves found
11.2.3.A [ Valve Installation Modity not opening to the left, or determined to be defective by the Owner shall
be rejected, removed from the site, and replaced by the Contractor at no
additional cost to the Owner.”
> — —— - - .
338 Pay Items Delete 90% payment be'fore 'testlng is toc? hlgh does n9t give much incentive to
complete the project if there are significant repairs to be made.

804 1.22.C3 Jacking Add The thrust wal} anfi jacking sysFem sl'lall be de'51gned t.o carry the thrust of the|
jacks to the soil without excessive soil deflection and in such a manner as to
avoid any disturbance of adjacent structures or utilities.

Carrier Pipe L . . . .
1I.22.E4 Installation Add The carrier pipe shall be electrically isolated from the casing pipe.
Replace the second half of the sentence that begins, “pressure tested in
Unusual . place...” and ends “...and tested in place.” with, “, and meets current

805 11.2.8.2 Conditions Modify Virginia Department of Health Sewage Collection and Treatment
Regulations.”

A television inspection shall be completed after cleaning to verify that the

810 11.2.1.D General Consider adding [cleaning operation was successful. The television inspection shall be in
accordance with Section 811 - Television Inspection.

Acceptance of Recommend After "Acceptance of sewer line cleaning..." delete the remaining
IL.2.2.F Cleaning Modifyvin sentence and add "shall be deemed sufficient after Owner review and
Operation ying approval of the post cleaning videotape."
Recommend |After "debris removed are submitted" add "and post-cleaning TV
IL.3.1.A Pay Items . . . "
Adding Inspection tape has been reviewed and approved by the Owner.

822 Replace entire section with Supplemental Specification for Manhole and

Wet Well Rehabilitation and Coating.
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1.1

1.2

2.1

2.2

MANUALLY CLEANED BAR SCREENS

GENERAL
DESCRIPTION OF WORK

This section includes the requirements for furnishing and installing ()
manually cleaned bar screen(s) and furnishing bar rake(s) as specified or
required for a complete installation. Locate the screens as shown on the
Contract Drawings.

Codes and standards referred to in this section are:

1. ASTM A 276 - Specification for Stainless and Heat Resisting Steel
Bars and Shapes

2. ASTM A 36/A36M - Specification for Carbon Structural Steel

SUBMITTALS

Submit working drawings including arrangement and erection drawings of the
equipment.

PRODUCTS
BAR SCREENS

Provide bar racks consisting of (3/8- by 3-inch rectangular structural steel bars
conforming to ASTM A 36/A36M) (3/8- by 2-1/2-inch rectangular 304
stainless steel bars conforming to ASTM A 276) fastened top and bottom to
provide the clear spacing between the bars as shown. Provide bars which are
straight and firmly anchor them to the channel floor and at the top. Provide
stainless steel anchors, bolts and nuts as shown.

CLEANING RAKES

Provide cleaning rakes constructed of heavy 304 stainless plate conforming to
ASTM A 276 of the dimensions as shown. Provide cleaning teeth with a
minimum penetration of 2 inches in the bar screen spacing. Provide a (_) foot
long aluminum handle made of 1-1/4-inch Schedule 40 aluminum pipe. The
weight of the rake shall not exceed 15 pounds.
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3. EXECUTION

3.1 INSTALLATION

Install bar racks as shown in the channel at the indicated angle of inclination.

Countersink bolts or flat head screws used for attachment at the top for a flush
finish.

END OF SECTION
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DRY PIT SUBMERSIBLE SEWAGE PUMPS

1. GENERAL
1.1 DESCRIPTION OF WORK

A.  This section includes the requirements for furnishing and installing submersible
sewage pumping units, and all appurtenances necessary for a complete
installation. Locate the submersible sewage pumping units as shown in the dry

pit.

B.  Codes and standards referred to in this section are:
1.  ASTM A 48 - Specification for Grey Iron Castings
2. Hydraulic Institute Standards

3. IEEE82 - Test Procedure for Impulse Voltage Tests on Insulated
Conductors

4.  NEC - National Electric Code
5. AFBMA 9 - Load Ratings and Fatigue Life for Ball Bearings
6. AFBMA 11 - Load Ratings and Fatigue Life for Roller Bearings

C.  Provide pumps of the vertical, centrifugal, heavy duty, non-clog, close-coupled,
submersible type driven by an electric motor. Provide motors suitable for dry-
pit and submersible pump operation and mounted as an integral part of the
pump. Design the pumping units to pump raw wastewater. Arrange the
pumping equipment in the spaces shown on the Contract Drawings and in
accordance with approved shop drawings.

D. Provide pumps to operate at the capacities and heads and over the range of
operating conditions specified without overloading, cavitation, undue noise or
vibration. Pumps shall be capable of full reverse rotational speed with no
damage occurring to the motor or pump. Furnish the pumps in accordance with
the following requirements:

Items Requirements
Unit 1 Unit X

Capacity at rating point, gpm

Total head at rating point, feet
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Items

Overall efficiency, wire to water, at
rating point, minimum, percent

Shutoff head, feet
Maximum
Minimum
Capacity at secondary rating point,
minimum, gpm
Total head at secondary rating point,
feet
Overall efficiency, wire to water, at
secondary head, minimum, percent
Capacity at reduced speed rating point,
gpm
Total head at reduced speed rating point,
feet
Diameter of sphere that will pass
through
pump, minimum, inches
Pump discharge diameter, minimum,
inches
Pump speed, maximum, rpm
Low water elevation for continuous
operation, feet
Wet well floor elevation, feet
Motor horsepower, hp
Minimum
Maximum
Motor efficiency at full load, minimum,
percent
Motor power factor at full load,
minimum,
percent
Locked rotor kVa/hp, maximum,

(Motor)
(NEMA) code letter

Requirements

Unit 1

Unit X

Design each pump to have a continuously rising characteristic curve from the
rating point to shutoff which passes through the rating point, and which meets
or exceeds the specified heads and capacities, all within the Hydraulic Institute

tolerances.
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F. Provide pumping units capable of sustaining full reverse runaway speed
without damage.

G.  Furnish pumping units that do not exceed 0.35 inches per second peak velocity
filtered vibration when operating over the range of specified conditions.

1.2 SUBMITTALS

Submittals shall be made by the Contractor in accordance with the procedures set
forth in Section 105 — Control of Work, and as described below. The Contractor shall
submit the following information for review and approval.

A. Certificates

Provide a certificate of compliance and compatibility from the
submersible sewage pump manufacturer-supplier for the pumps, motors
and adjustable frequency drives.

B.  Drawings
Contractor’s Drawings.

Submit working drawings, including arrangement and erection drawings

of the equipment and equipment operating characteristics. Include the

following:

a. Pump performance curves. Draw the curves for the specified
conditions including those at reduced speed. Include head, input
kilowatts, required NPSH, and overall efficiency, as a function of

capacity from zero to maximum capacity.

b. General arrangement drawing of pumping unit and support system.
Include equipment weight and anchor methods and materials.

C. Cross section drawing of pumping unit.
C. Data
Pump information
a Parts list with materials of construction identified.
b.  Motor performance characteristics.
c
d

Spare parts list.
Painting procedure.
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D.  Reports

Submit the following test reports:

a. Shop test procedures.
b. Six (6) certified copies of the Shop Test results for the pumping
units.

C. Six (6) certified copies of the Manufacturer's Field Test Reports.
E. Statements
Pump unit qualification report as specified in paragraph 1.3 Quality Assurance.
F.  Instructions
Submit the Operation and Maintenance manuals for the pumping equipment.

1.3 QUALITY ASSURANCE

Provide pumping equipment produced by a manufacturer who has regularly
engaged in the design, manufacture, assembly and production of submersible
sewage pumping equipment of the size and application as specified for not less
than the last five years. In addition, the manufacturer shall submit a report
documenting successful operation of three or more facilities within the USA of
at least equal horsepower and speed that are similar in design and function to
those being furnished for this contract; applicable to pumps in excess of 150
horsepower only. Each facility shall have units which have been operated a
minimum of 10,000 hours over five years. Provide the names and telephone
numbers of the users within the documentation report for verification. Failure
to submit the report with adequate documentation will be cause for rejection of
the pumping equipment.

1.4 SPARE PARTS

A.  Provide the following spare parts for each size and type of pump:

One set of cable entry grommets
One set of "O"-rings

Two spare seals

One spare Impeller

Touch Up Paint

M

B.  Furnish a complete set of special wrenches, spanners, eye bolts and other
special tools sufficient to completely dismantle and reassemble each kind and
size of pumping unit. Provide tools of forged steel, case hardened, and full
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1.5

1.6

2.1

D.

finished. Furnish the sets with a metal tool case with a handle and provision
for padlocking.

SERVICE

The pump manufacturer shall have a local authorized factory service center
located within 300 miles of the project site capable of completely servicing the
proposed pumps. This facility must routinely stock spare parts (mechanical
seals, bearings, O-rings, etc.) on the shelf. The service facility must be
established and factory recognized for at least three years prior to bid. In
addition, the pump manufacturer shall have a direct factory service
center/stocking facility capable of completely servicing and providing spare
parts within 24 hours for the proposed pumps within 800 miles of the project
site.

WARRANTY

The pump manufacturer shall warranty the units supplied to the Owner, in
writing, against defects in material and workmanship for a period of at least
five years or 10,000 operating hours under normal use, operation, and service
for the operating conditions presented by this project. The warranty shall cover
parts and labor and shall be in printed form and apply to all units. Products
repaired or replaced under warranty will be returned freight prepaid by pump
manufacturer.

PRODUCTS
GENERAL CONSTRUCTION

Provide stainless steel fasteners, bolts, nuts and washers where exposed to the
pumped liquid.

Provide machined metal-to-metal joints on component parts that are assembled
together. Fit with an "O" ring seal where watertight joints are required. Do not
use flat gaskets or sealing compounds to obtain watertight joints. Furnish
machined rabbet fits on component joints as required to provide automatic
alignment of rotating parts.

Provide eye bolts or lugs for lifting and handling the equipment. Provide
suitable feet with anchor bolts for each pump. Design the feet for the pump to
support the entire weight of the equipment of the foundation, without strain on
the suction or discharge flanges.

Provide flanged suction and discharge connections with drilling and
dimensions meeting the requirements of ANSIB16.1, Class 125.
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A.

Provide each pump with two (2) corrosion resistant metal name plates that
indicate the pump serial number and rated capacity, head, speed, horsepower,
voltage, and full load amps. Mount nameplates on the pumps and their AFD or
MCC.

CASING

Provide pump casing of the centrifugal single volute with integral suction and
discharge nozzle arranged for centerline discharge. Do not use diffusion vanes.
Furnish smooth water passages that are able to withstand the abrasive action of
solids.

Provide handholes with covers of ample size to permit inspection and cleaning
of impeller and wear rings. Locate one handhole in the suction fittings or
elbow ahead of the impeller. Provide each cover with its inside surface
contoured to match the adjacent surfaces.

Construct pump casing of ASTM A48 cast iron, Class 35B.

Construct renewable wear rings of stainless steel.

Provide pump sized to fit within the allotted space as shown on the plans.
IMPELLER

Design impeller of the enclosed nonclog type. Provide pump-out vanes or a
back ring, arranged with minimum clearances so as to preclude solids and
stringy material from damaging the mechanical seal, on the back of the
impeller.

Construct the impeller of ASTM A48 cast iron, Class 35B.

Provide impellers that are statically and dynamically balanced.

Provide impellers with a renewable Series 329 stainless steel wear ring with a
minimum 350 BHN.

Secure the impeller to the shaft with a stainless steel key and lock nut in such a
way that it cannot unscrew or become loosened due to rotation in either
direction. Cover locknut for protection from the pumped fluid.

OIL CHAMBER

Provide an oil chamber to function as a buffer between the pumped liquid in
the casing and the motor. Arrange the oil chamber to accommodate thermal
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expansion of the oil. Furnish an oil chamber drain plug that is accessible from
outside the pump unit and permits changing oil without dismantling pump
components.

Construct the oil chamber of the same material as the pump casing.

Provide the oil chamber with a moisture sensor to initiate an alarm upon
contamination of the oil by the pumped liquid.

MECHANICAL SEAL

Provide each pump with double or tandem mechanical seals. Design the upper
seal unit, between the oil chamber and motor housing, with one stationary
tungsten-carbide ring and one positively driven rotating tungsten-carbide ring.
Provide the lower seal unit, between the pump casing and oil chamber, with
one stationary ring and one positively driven rotating ring. Furnish rings made
of tungsten-carbide. Use stainless steel for metal parts. Protect the spring
element of the lower seal from solids contained in the pumped liquid. Do not
rely upon the pumped liquid for lubrication. No seal damage is to result from
operating the pumping unit dry. Seals must be capable of rotation in either
direction without damage.

MOTOR

Provide submersible pump motor of 460-volt, 3-phase, 60-hertz. Motors shall
be of the dry pit type designed for continuous duty, submerged or
unsubmerged.

Ratings:
Voltage/phase/cycles 460/3/60
NEMA design type B
NEMA code letter J
Maximum rated full load current
XXX HP: XXX amperes
XXX HP: XXX amperes

Minimum rated power factor at full load 85 percent

Minimum rated efficiency 90 percent

Design the motor to have suitable output torque and speed characteristic to start
and operate the pump over the range of specified conditions without exceeding
the nameplate rating. Base the nameplate horsepower rating on an 80 degrees
C temperature rise above an ambient temperature of 40 degrees C when
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operating with the AFD. Design the motor for continuous on-off cycling of ten
starts per hour minimum without exceeding the 80 degree C temperature rise.

D.  Provide the motor with a minimum of NEMA Class F (155 degrees C) moisture
resistant insulation.  Construct stator coils with NEMA Class H (180
degrees C) insulated winding wire. Apply impregnation resin to stator
assembly in three dip and bake steps.

E.  Provide each motor with three RTDs, one per phase, to protect against
overheating.  Provide the thrust bearing with RTD to protect against
overheating. Use three conductor, compensated type RTD rated 100 ohms at 0
degrees C. The RTDs shall be monitored by the motor protection monitoring
system.

F.  Provide the motor with an ASTM A48 cast iron stator housing. For motors that
employ cooling water jackets, design the water jacket passages to preclude
clogging by solids contained in the pumped liquid. Provision for external
cooling shall be provided. Provide the coolant passages with a vent arranged to
allow escape of any air entrained into the pump. The cooling system shall
provide sufficient cooling such that the motor can run under full load and at
reduced speed in a totally unsubmerged condition.

G.  Provide the motor cable entry with a mechanical locking ring or compression
type cord grip to protect the cable jacket from being pulled out of the motor.
Do not use epoxy for this purpose. Arrange the cable entry so as to provide a
watertight seal. Isolate the cable entry leads from the internal motor leads to
prevent entry of water into the motor chamber by leakage or wicking. Provide
cables suitable for submersible pump application and conforming to NEC
specifications for cable sizing. Provide sufficient cable to run from the power
terminal box and control terminal box to the pumps.

H. Shaft

1.  Provide a one piece, fully machined pump and motor shaft. Design the
shaft to limit shaft deflection under maximum pumping load to .002
inches at the lower mechanical seal face and to obtain a rotating
assembly first critical speed of not less than 150 percent of the rated
speed.

2. Provide shafts of either carbon steel or stainless steel. Protect carbon
steel shafts from exposure to the pumped liquid by employing a stainless
steel sleeve or chrome plating.
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Bearings

1.  Provide two antifriction bearing assemblies. Design one assembly to
carry only radial loads and to be free to float axially within the frame.
Design the other assembly to carry both radial and axial loads and to be
restrained from axial movement.

2. Select bearings in accordance with AFBMA 9 and 11 Load Ratings and
Fatigue Life for Ball and Roller Bearings, to have a 100,000 hours
minimum L;y bearing life at maximum pumping load that occurs under
the specified operating conditions.

PROTECTION MONITORING SYSTEM

Provide each pumping unit with a monitoring system to protect critical machine
functions during operation. (Design Engineer to specify critical machine
functions.)

Initiate alarm and motor shutdown upon sensing moisture in the oil chamber.

Provide a monitoring device or devices to detect moisture. Design to be
compatible with the sensors and motor controls. Locate monitoring devices on
the front door of the AFD controller.

MOUNTING ACCESSORIES

Provide anchor bolts, nuts, washers, and accessories and other adapter
equipment necessary for mounting the pumping equipment and appurtenances.
Provide anchor bolts, nuts, washers, accessories and adaptor equipment made
of Series 300 stainless steel. For bolts or studs engaging tapped holes in pump
components, use silicon bronze or Series 300 stainless steel, as required for
strength. Obtain approval from the ENGINEER for details of pump mountings
before starting work on any structure for this equipment.

ACCESSORIES

Provide each pump with suction and discharge gauges having a minimum of 4-
1/2-inch diameter dials plainly marked. Provide suction gauges of the
compound type to indicate both vacuum and pressure. Discharge gauge shall
be pressure type. Locate gauges as close as possible to the nozzles of the
pumps. Connect each gauge with stainless steel pipe, fittings and isolating
stopcocks.  Equip each gauge with a snubber and threaded protective
diaphragm seal made of stainless steel. Provide the scale range of each gauge
as specified.
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B.  Provide inline three-way valve prior to gauge and pressure switch connections
to allow for flushing of accumulated solids. Provide 10 feet of hose directed to
a common drain point from the flushing connection.

C.  Provide each pump with a sewage air release valve mounted at the top of the
motor's coolant passage and arranged to allow entrained air to escape. Provide
separate piping of the valve's discharge to the wetwell.

D.  Provide a differential pressure switch for each pump discharge valve.

2.10 SOURCE QUALITY CONTROL

A.  Perform a certified shop test on each pumping unit in accordance with the test
code of the Hydraulic Institute, except as modified herein. Test the pumps with
their suction elbows in a dry pit and in the position that they will be installed.
Furnish the certified shop test curves along with the raw test data, calculated
results and sufficient information for computation and plotting of the curves.

B.  Test at rated speed to determine the curves of head, brake horsepower, NPSH
required, electric input kilowatts, and overall efficiency, wire to water, as a
function of capacity. Take a minimum of ten points, including one at shutoff
head. Take one point as near as possible to each specified condition of head
and capacity and take one at the lowest head specified. Take the remaining
points at capacities necessary to provide a uniform distribution of data.
Express capacity in gallons per minute and express head in feet.

3. EXECUTION
3.1 INSTALLATION

Install all equipment in accordance with the manufacturer's recommendations
and approved shop drawings. Complete all wiring and piping and make all
necessary adjustments to equipment to provide a complete operational
pumping installation.

32 FIELD QUALITY CONTROL

A.  Furnish the services of a qualified representative of the manufacturer of the
pumps and the drive units to inspect the completed installation, make any
necessary adjustments, participate in the startup of the equipment, participate in
the field testing of the equipment, place the equipment in trouble-free
operation, and instruct the operating personnel in its operation and
maintenance.

e
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B.  After installation of the pumping units, control equipment and all
appurtenances, subject each unit to a field running test as specified in Division
1, under actual operating conditions. Perform the field tests in the presence of
and as directed by the ENGINEER. Demonstrate that under all conditions of
operation each unit:

Has not been damaged by transportation or installation.
Has been properly installed.

Has no mechanical defects.

Has been properly connected.

Is free of overheating of any parts.

Is free of overloading of any parts.

Is free of all objectionable vibration.

Nk =

C.  Test the pumps to demonstrate that the pumps and control system operate as
specified. Promptly correct any defects in the equipment or failure to meet the
requirements of the Specifications.

END OF SECTION
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SUBMERSIBLE SEWAGE GRINDER PUMPS

1. GENERAL
1.1 DESCRIPTION OF WORK

A.  This section includes the requirements for furnishing and installing submersible
sewage grinder pumping units, together with base elbows, guide rail systems,
liquid level controls, control panels, access covers and all appurtenances
necessary for a complete installation.

B.  Codes and standards referred to in this section are:

1. ASTM A48 - Specification for Grey Iron Castings

2. Hydraulic Institute Standards

3. IEEE &2 - Test Procedure for Impulse Voltage Tests on Insulated
Conductors

4.  NEC - National Electric Code

5. AFBMAY9 - Load Ratings and Fatigue Life for Ball Bearings

6. AFBMA 10

Specifications for Metal Balls

C.  Provide pumps of the vertical, centrifugal, heavy duty, nonclog, close-coupled,
submersible type, each driven by submersible electric motor mounted as an
integral part of the pump. Design the pumping units to pump unscreened raw
sewage. Arrange the pumping equipment guide rails and base elbow for
installation in the spaces shown on the Contract Drawings and in accordance
with approved shop drawings. Design the pumping units for continuous and
intermittent duty with ten starts per hour.

D. Provide pumps to operate at the capacities and heads and over the range of
operating conditions specified without overloading, cavitation, or vibration.
Furnish the pumps in accordance with the following requirements:

Items Requirements
Unit 1 Unit X

Capacity at rating point, gpm

Total head at rating point, feet
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Items Requirements
Unit 1 Unit X
Overall efficiency, wire to water, at
rating point, minimum, percent

Shutoff head, feet
Maximum
Minimum

Capacity at secondary rating point,
minimum, gpm

Total head at secondary rating point,
feet

Overall efficiency, wire to water, at
secondary head, minimum, percent
Capacity at reduced speed rating point,

gpm
Total head at reduced speed rating point,
feet
Diameter of sphere that will pass
through

pump, minimum, inches

Pump discharge diameter, minimum,
inches

Pump speed, maximum, rpm

Low water elevation for continuous
operation, feet

Wet well floor elevation, feet

Motor horsepower, hp
Minimum
Maximum
Motor efficiency at full load, minimum,
percent

Motor power factor at full load,
minimum,

percent

Locked rotor kVa/hp, maximum,
(Motor)

(NEMA) code letter

E.  Design each pump to have a continuously rising characteristic curve from the
rating point to shutoff head which passes through the rating point, and which
meets or exceeds the specified heads and capacities, all within the Hydraulic
Institute tolerances.
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F.

1.2

Provide submersible units capable of sustaining full reverse runaway speed
without damage.

SUBMITTALS

Submittals shall be made by the Contractor in accordance with the procedures set forth in
Section 105 — Control of Work, and as described below. The Contractor shall submit the
following information for review and approval.

A.

1.3

Submit working drawings, including arrangement and erection drawings of the
equipment and equipment operating characteristics. Include the following:

1. Pump performance curves. Draw the curves for the specified conditions
(including those at reduced speed). Plot head, input kilowatts, and
overall efficiency, as a function of capacity from zero to maximum
capacity.

2. General arrangement drawing of pumping unit, base elbow and guide rail
system. Include equipment weight and anchor methods and materials.

3. Cross section drawing of pumping unit.
4. Parts list with materials of construction identified.
5. Motor performance characteristics.

6. Spare parts list.

7. Painting procedure.

Submit six (6) certified copies of the Shop Test results.

Submit the Operation and Maintenance manuals for the pumping equipment.

QUALITY ASSURANCE

Provide pumping equipment produced by a manufacturer who has regularly
engaged in the design, manufacture, assembly and production of submersible
sewage pumping equipment of the size and application as specified for not less
than the last five years. In addition, the manufacturer shall submit a report
documenting successful operation of three or more facilities within the USA of
at least equal horsepower and speed that are similar in design and function to
those being furnished for this contract; applicable to pumps in excess of 150
horsepower only. Each facility shall have units which have been operated a
minimum of 10,000 hours over five years. Provide the names and telephone
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2.1

2.2

numbers of the users within the documentation report for verification. Failure
to submit the report with adequate documentation will be cause for rejection of
the pumping equipment.

Rate the motor unit, and wet well wiring for service in hazardous Class 1,
Division 1, Group D locations (where applicable).

SPARE PARTS

Provide the following spare parts for each pump:

One set of mechanical seals - upper and lower
One set of cable entry grommets

One set of "O"-rings

One set of Motor Bearings

One set of Wear Rings

M

Furnish a complete set of special wrenches, spanners, eyebolts and other
special tools sufficient to completely dismantle and reassemble each kind and
size of pumping unit. Provide tools of forged steel, case hardened, and full
finished. Furnish the sets with a metal tool case with a handle and provision
for padlocking.

PRODUCTS
MANUFACTURERS

Acceptable manufacturers are listed below. Other manufacturers of equivalent
products may be submitted for possible approval.

1.  Flygt
2. ABS
GENERAL CONSTRUCTION

Provide stainless steel fasteners, bolts, nuts and washers where exposed to the
pumped liquid.

Provide machined metal-to-metal joints on component parts that are assembled
together. Fit with an "O" ring seal where watertight joints are required.
Arrange the "O" ring seal for automatic compression and sealing without
adjustment or bolt torquing procedures. Do not use flat gaskets or sealing
compounds to obtain watertight joints. Furnish machined rabbet fits on
component joints as required to provide automatic alignment of rotating parts.
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2.6

CASING

Provide pump casing of the centrifugal single volute, centerline discharge type.
Do not use diffusion vanes.

Construct pump casing of ASTM A48 cast iron.
Construct renewable wear rings of stainless steel.

IMPELLER

Design impeller of the enclosed non-clog type, specially hardened and
sharpened for grinding raw domestic sewage. Provide pump-out vanes or a
back ring arranged with minimum clearances so as to preclude solids and
stringy material from damaging the mechanical seal on the back of the
impeller.

Construct the impeller of cast iron ASTM A48 hardened and sharpened for
grinding raw domestic sewage.

Dynamically balance the impellers.
Construct renewable impeller wear ring of stainless steel.
Construct stationary cutter plat of hardened 316L stainless steel.

Secure the impeller to the shaft with a stainless steel key and lock nut in such a
way that it cannot unscrew or become loosened due to rotation in either
direction.

OIL CHAMBER

Provide an oil chamber to function as a buffer between the pumped liquid in
the casing and the motor. Arrange the oil chamber to accommodate thermal
expansion of the oil. Furnish an oil chamber drain plug that is accessible from
outside the pump unit and permits changing oil without dismantling pump
components.

Construct the oil chamber of ASTM A48 cast iron.

MECHANICAL SEAL

Provide each pump with a double or tandem mechanical seals. Design the
upper seal unit, between the oil chamber and motor housing, with one
stationary ceramic or tungsten-carbide ring and one positively driven rotating
carbon ring. Design the lower seal unit, between the pump casing and oil
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chamber, with one stationary ring and one positively driven rotating ring.
Furnish these rings made of either tungsten-carbide or ceramic. Use stainless
steel for metal parts. Protect the spring element of the lower seal from solids
contained in the pumped liquid. Do not rely upon the pumped liquid for
lubrication. No seal damage is to result from operating the pumping unit out of
its liquid environment.

MOTOR

Provide submersible pump motor of 460-volt, 3-phase, 60-hertz. The motor
shall be a NEMA B design, induction type with a squirrel cage rotor, shell type
design, housed in an air filled, watertight chamber.

Design the motor to have suitable output torque and speed characteristic to start
and operate the pump over the range of specified conditions. For constant
speed pumping units do not exceed the nameplate horsepower rating under
maximum load conditions. For pumping units operated from variable
frequency drives, provide a motor nameplate horsepower rating at least 15
percent greater than the maximum load conditions. Base the nameplate
horsepower rating on an 80 degrees C temperature rise above an ambient
temperature of 40 degrees C. Design the motor for continuous load operation
and continuous on-off cycling of ten starts per hour minimum without
exceeding the 80 degree C temperature rise.

Provide the motor with a minimum of NEMA Class F (155 degrees C) moisture
resistant insulation. Construct stator coils with NEMA Class H (180 degrees
C) insulated winding wire. Apply impregnation resin to stator assembly in
three dip and bake steps.

Provide the motor with an ASTM A48 cast iron stator housing. For motors that
employ cooling water jackets, design the water jacket passages to preclude
clogging by solids contained in the pumped liquid.

Provide the motor cable entry with a mechanical locking ring or compression
type cord grip to protect the cable jacket from being pulled out of the motor.
Do not use epoxy for this purpose. Arrange the cable entry so as to provide a
watertight seal. Isolate the cable entry leads from the internal motor leads to
prevent entry of water into the motor chamber by leakage or wicking. Provide
cables suitable for submersible pump application and conforming to NEC
specifications for cable sizing.

Shaft

1.  Provide a one piece, fully machined pump and motor shaft. Design the
shaft to limit shaft deflection under maximum pumping load to .002
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inches at the lower mechanical seal face and to obtain a rotating
assembly first critical speed of not less than 150 percent of the rated
speed.

2. Provide shafts of either carbon steel or stainless steel. Protect carbon
steel shafts from exposure to the pumped liquid by employing a stainless
steel sleeve or chrome plating.

Bearings

1.  Provide two antifriction bearing assemblies. Design one assembly to
carry only radial loads and to be free to float axially within the frame.
Design the other assembly to carry both radial and axial loads and to be
restrained from axial movement.

2. Select bearings in accordance with AFBMA 9 and AFBMA 10, Load
Ratings and Fatigue Life for Ball and Roller Bearings, to have a 20,000
hours minimum L, bearing life at maximum pumping load that occurs
under the specified operating conditions.

PROTECTION MONITORING SYSTEM

Provide each pumping unit with a monitoring system to protect critical machine
functions during operation. (Design Engineer to specify critical machine
functions.)

Provide a moisture sensor in the oil chamber to protect against damage from
water contamination. Initiate alarm and motor shutdown upon sensing
moisture.

Provide a monitoring device or devices designed to be compatible with the
sensors and motor controls. Locate monitoring devices in

GUIDE RAIL SYSTEM AND BASE ELBOW

Provide each pump with a base elbow and guide rail system. Design the guide
rail system to permit installation and removal of the pump from its base elbow
discharge connection without requiring personnel to enter the wet well.

Provide a cast iron guide bracket which is an integral part of the pump casing
and permits sliding the pumping unit, along two unthreaded stainless steel
guide rails. Provide the guide rails of Schedule 40 stainless steel pipe
connected to the base elbow at the bottom. Support the guide rails at
intermediate locations and at the top with stainless steel brackets bolted to the
wall of the wet well or concrete slab. Fit each pump with a stainless steel cable
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of adequate length and strength to permit the raising and lowering of the pump
for inspection and removal.

Provide a cast iron base elbow arranged for automatic pump connection.
Provide the pump casing with a machined discharge flange which, when the
pump is lowered into the pumping position, will automatically align and mate
with the plain-end of the base elbow. Design the discharge connection such
that no motion other than vertical is required to seat the mating flange of the
casing to the base elbow. Accomplish sealing of the pump connection by
metal-to-metal contact or by a positive resilient seal of Buna-N attached to the
pump casing discharge flange. Design the base elbow to support the weight of
the pumping unit and prevent it from bearing directly on the wet well floor.

Provide anchor bolts, nuts, washers, and accessories and other adapter
equipment necessary for mounting the pumping equipment and appurtenances.
Construct anchor bolts, nuts, washers, accessories and adaptor equipment of
Series 300 stainless steel.

SOURCE QUALITY CONTROL

Perform a shop test on each pumping unit in accordance with t